The purpose of this study was to test the impact of Function-Focused Care for the Cognitively Impaired Intervention on nursing home residents with dementia and the nursing assistants who care for them. Design and Methods: This was a cluster-randomized controlled trial using repeated measures. A total of 103 cognitively impaired residents and 77 nursing assistants were recruited from four nursing homes. For residents, outcome measures included function, physical activity (survey and actigraphy), mood, behavior, and adverse events (falls and hospitalization). Main outcome measures for nursing assistants included knowledge, beliefs, and performance of function focused care. Results: There were significant improvements in the amount and intensity of physical activity (by survey and actigraphy) and physical function in the treatment group. In addition, there was a significant decrease in the number of residents who fell during the treatment period with those in the treatment sites having fewer falls (28% vs. 50% in the control group). Nursing assistants were also observed to be providing a greater percentage of function focused care during resident care interactions in the treatment group at 6 months following the completion of baseline measures. Implications: This study provides some evidence that nursing home residents with severe cognitive impairment can safely and successfully be engaged in physical and functional activities.
Forty-one percent of all nursing home (NH) residents in the United States have moderate to severe cognitive impairment (Alzheimer's Association, 2012) , and 75% of individuals ≥80 years old with Alzheimer's disease and other dementias will require NH admission compared with only 4% of the general population (Arrighi, Neumann, Lieberburg, & Townsend, 2010) . NH residents with dementia are one of the most functionally disabled groups living in NHs today, and their care needs are significant. NH staff provide extensive assistance with dressing (89%), personal hygiene (73%), transfers (69%), toileting (69%), bed mobility (67%), locomotion (55%), and eating (18%) for NH residents with severe cognitive impairment (Carpenter, Hastie, Morris, Fries, & Ankri, 2006) .
In 1987, the Omnibus Budget and Reconciliation Act (OBRA) mandated that all NH residents attain and maintain the highest level of function possible; however, over two decades later, this legislation has had limited impact on those residents with moderate to severe cognitive impairment. Six months after NH admission, older adults with moderate cognitive impairment demonstrate functional decline in personal hygiene, dressing, and toileting, and residents with severe impairment demonstrate the greatest decline in this time period in eating (Carpenter et al., 2006; Gillen, Spore, Mor, & Freiberger, 1996) . These declines are greater than would be anticipated with normal progression of their dementias (Carpenter et al., 2006; Venturelli, Scarsini, & Schena, 2011) . Cognitively impaired NH residents are at risk for this level of premature functional decline due to (1) perceptions of caregivers that residents with dementia will not be able to actively participate in functional and physical activities ); (2) custodial care practices of caregivers that focus on task completion and reinforce-dependent behaviors in an effort to manage behavioral symptoms (Bowers, Esmond, & Jacobson, 2000; Cohen-Mansfield et al., 2006) ; (3) institutional policies that restrict resident physical activity due to safety concerns ; and (4) high prevalence of neuropsychiatric symptoms that present as challenging behavioral problems such as verbal and physical aggression, sleep disturbance, wandering, and resistance to care (Desai, Schwartz, & Grossberg, 2012) . Given that the life trajectory of these individuals is increasing (Carpenter et al., 2006) , it is imperative that optimal functional levels be maintained to decrease caregiver burden and optimize quality of life for those living with dementia.
Challenging neuropsychiatric and behavioral symptoms occur in 90% of individuals diagnosed with dementia at some time during the course of their illness (Desai et al., 2012) . Management of these behaviors is extremely challenging for NH staff, particularly those providing direct care. It is not uncommon for medications such as antipsychotics and anxiolytics to be used to manage some of the behavioral symptoms observed (Howard, Ballard, O'Brien, & Burns, 2001; Kamble, Chen, Sherer, & Aparasu, 2008; Rolland et al., 2012) , and these medications have been associated with functional decline, sedation, and falls (Galik & Resnick, 2013; Kamble et al., 2008; Sterke et al., 2012) . Medication management may be appropriate for some individuals but not all. The Centers for Medicare and Medicaid working with the Partnership to Improve Dementia Care has set a national goal of reducing use of antipsychotic drugs in NH residents by 15% (Mitka, 2012) .
Thus, innovative approaches are needed to manage behavioral symptoms without compromising resident function Sloane et al., 2007) .
There is extensive research on motivating caregivers to change or modify their behaviors when working with NH residents with dementia that involves implementing person-centered care strategies that focus on nurturing, resident comfort, and individual preferences (Chung, 2013; Harris, Richards, & Grando, 2012; Ho et al., 2011; Hong, Luo, & Yap, 2012; O'Neil et al., 2011) . The findings from these studies provide some support that the interventions are effective in minimizing the behavioral symptoms that commonly occur during care interactions. Unfortunately, these approaches often ignore residents' functional outcomes. New interventions are needed that combine functional goals with person-centered approaches to unite both functional and emotional/behavioral goals for NH residents with dementia.
Older adults with moderate to severe cognitive impairment frequently misinterpret caregivers' touch during the provision of care activities (Jablonski, Therrien, & Kolanowski, 2011; Kong, 2005) . Not understanding the care situation, the touch is perceived as a threat to personal space and often results in resistance to care and behavioral symptoms become evident (Volicer, Bass, & Luther, 2007) . Promoting maximum level of resident participation in their own care activities could decrease the risk of behavioral symptoms while simultaneously optimizing function.
Function-Focused Care
Function-Focused Care (FFC) is intended to change the philosophy of nursing care such that the focus is on optimizing physical activity in residents rather than simply completing nursing care tasks (e.g., dressing, bathing, or feeding the individual; Resnick, Galik, Gruber-Baldini, & Zimmerman, 2011) . FFC interventions teach and motivate NH staff to effectively engage residents in activities that optimize physical activity and have residents perform functional tasks while minimizing affective and behavioral disturbances during care interactions. FFC goals are person centered and individualized based on the underlying physical and cognitive capability of the resident. Examples of FFC interactions include such things as having a resident walk to the dining room rather than pushing him or her in a wheelchair, encouraging and engaging a resident to participate in grooming or eating, having a resident set the tables in the dining room, fill and help deliver ice water to other residents, or facilitating active range of motion exercises during care. FFC includes person-centered care principles, such as knowledge of individual preferences when establishing goals and identifying sources of motivation to increase physical activity and function.
Prior research testing FFC interventions in NH settings has shown that nursing staff are willing to learn this new care philosophy and change their beliefs and behaviors so that they believe in the benefit and increase the amount of FFC they provide to residents (Resnick et al., , 2006 Resnick, Galik, Gruber-Baldini, & Zimmerman, 2010; Resnick et al., 2011) . The impact on residents was likewise positive, and residents in facilities exposed to FFC consistently demonstrated improvements in function, particularly ambulation, gait, and balance, and spent more time in physical activity (Remsburg, Armacost, Radu, & Bennett, 1999; Resnick et al., 2011) . These prior studies, however, excluded residents with moderate to severe dementia. Exclusion in part was due to the fact that different approaches are needed to engage these individuals in functional and physical activities, such as extensive cueing and role modeling and establishing very individualized goals (Galik, 2010) . Another reason for exclusion was that it was feared that engaging cognitively impaired individuals in functional and physical activity might exacerbate behaviorial symptoms .
Thus, we developed a Function-Focused Care for the Cognitively Impaired intervention (FFC-CI), and using a single group, repeated measure design demonstrated that it was feasible to implement and resulted in improvements in resident mood and behavioral symptoms, stability in physical function, and strengthening of beliefs and knowledge of FFC among nursing assistants (NAs; Galik et al., 2008) .
Theoretical Framework: Social Ecological Model
FFC-CI was developed using a Social Ecological Model (Sallis, Bauman, & Pratt, 1998; Sallis et al., 2006) and built off of prior work with NH residents with dementia and their caregivers ). The Social Ecological Model provides a framework for understanding the relationships among individual and environmental factors in human health and illness and addresses intrapersonal, interpersonal, environmental, and policy factors that can affect behavior.
In this study, the intrapersonal factors that were assessed for functional goal development included demographic characteristics (age, gender, etc.) , medical comorbidities, cognition, and neuropsychiatric symptoms. Interpersonal factors considered included social support, motivation, and self-efficacy. The physical environment of long-term care facilities was evaluated, and interventions were implemented to change the environment as appropriate to optimize function and physical activity. Examples of environments interventions included such things as evaluation and alteration of bed and chair height, outdoor access to pleasant walking areas, flat walking paths with limited transitions, and establishing pleasant destination sites and rest areas for brief rest periods during walks. Finally, facility-based, state and national policies were considered when implementing FFC. Policies such as rigid regulations about scheduled mealtimes or timed deadlines (e.g., everyone bathed and dressed by 9 a.m.) for completion of care tasks were identified and revised to facilitate function and physical activity versus task completion. Additionally, the Resident Bill of Rights allows all NH residents to decline participation in recommended activities. Therefore, it is important that activities, especially those that could be perceived as "work" such as folding laundry, wiping off tables, and assisting in delivery of the mail, be consistent with residents past life experiences and are also discussed and appropriately incorporated into the care plan.
The purpose of this study was to test the effectiveness of FFC-CI Intervention on moderate to severely impaired NH residents using a randomized controlled trial. The FFC-CI intervention included four components: (I) Environment and Policy/Procedure Assessments; (II) Education; (III) Developing Function Focused Goals (person-centered, individualized function and physical activity goals); and (IV) Mentoring and Motivating (Table 1) . We hypothesized that (a) NH residents exposed to the FFC-CI Intervention would maintain or improve function and time spent in physical activity and demonstrate improved mood and behavior compared with residents exposed to Function-Focused Care Education (FFC-ED, which included Component II only); and (b) NAs in NHs • An activity schedule that includes opportunities for physical activity in addition to recreation and cognitive stimulation (exercise groups, walking groups, ball games, etc.)
Component II: Education Education of nursing home staff and families about FFC • Thirty-minute in-service on resident and staff benefits of FFC, motivational strategies to engage cognitively impaired residents in function and physical activity, incorporating FFC into routine daily care
• FFC educational handouts
Care Goals Individual resident goals were initiated through assessment and discussions with the FFC Nurse, resident, family, staff, and facility champions • Resident physical capability was evaluated based on cognitive status (ability to follow directions and communicate) and functional ability (e.g., range of motion, strength, and balance)
• Examples of individualized goals include walking to the dining room for meals, transferring, active participation in bathing and dressing, participating in range of motion activities, regular attendance at activities that include physical activity, such as dancing, and exercise class.
Component IV: Mentoring and Motivating Ongoing education and motivation of staff by FFC Nurse and facility champions • Mailed handout with practical tips to families to engage their family member in functional and physical activities
• FFC tips to staff in bulletins and newsletters • Staff contests for performance and documentation of FFC activities • "Caught in the act awards" for performing FFC • Weekly FFC rounds with FFC nurse and facility champions to provide informal education and role modeling exposed to FFC-CI would demonstrate increased knowledge, beliefs, and behaviors associated with FFC and have improved job satisfaction compared with NAs in NHs exposed to FFC-ED.
Design and Methods
This study was a 6-month cluster-randomized controlled trial in which four NHs were matched based on ownership and randomly assigned to treatment (FFC-CI) or attention control (FFC-ED). All four of the NHs were owned and operated by the same for-profit company, were over 100 beds, were located in an urban setting, and utilized the same organizational policies and procedures regarding staffing and care practices.
Recruitment and Consent
The study was approved by the Institutional Review Board of the University of Maryland, Baltimore. The research team obtained a list of residents from each facility based on known cognitive deficits. Following a referral from facility staff, a research evaluator approached potential participants in a face-to-face encounter in order to complete the Evaluation to Sign Consent Participant Form . Residents who were willing to participate in the study but were unable to pass the Evaluation to Sign Consent were asked to sign an assent form. For residents who were unable to provide their own consent, the legally authorized representative was contacted to provide consent. Residents were eligible to participate if they were 55 years of age or older, lived in the NH at the time of recruitment, had a MiniMental State Exam (MMSE; Folstein, Folstein, & McHugh, 1975) score of 15 or less, and had an anticipated length of stay 6 months or greater.
NAs were invited to participate during "meet and greet" sessions in which they learned about the study. NAs were eligible to participate if they were able to read and write English and worked 16 hr a week or more at the NH at the time of recruitment.
Sample
There were 499 residents at the four NHs, 309 (62%) of whom were potentially eligible based on known cognitive impairment. A total of 217 (70%) residents were approached. None of the residents passed the Evaluation to Sign Consent. Fifty-six (26%) residents refused assent, 18 (8%) legally authorized representatives refused consent, and 40 residents (18%) did not meet cognitive eligibility upon baseline assessment. Of the consented residents who met eligibility criteria, 103 (58%) were enrolled. The majority of residents were women (N = 79, 77%), and approximately a third (n = 36, 35%) were White and 65(67%) were Black or mixed race. Most were unmarried (n = 88, 85%; i.e., those who were widowed, never married, divorced, or separated) with a smaller number of individuals still married (n = 15, 15%). The mean age of residents was 83.7 (SD = 9.9), and overall they had a moderate level of cognitive impairment as per study design with a mean MMSE of 8.7 (SD = 4.0). The resident participants had multiple comorbid conditions (mean of 9.1 [SD = 3.5] and had some level of impairment in terms of physical capability (mean 6.53 in the Physical Capability Scale, SD = 3.9 with a range of 0-11).
A total of 171 NAs worked in the four NHs, 115 (67%) attended the recruitment meet and greet sessions, and 104 of those (90%) met eligibility criteria. Of the 104 NAs who met eligibility criteria, 77 (74%) consented to participate. The majority of the NAs were women (n = 71; 96%), non-White 71 (96%), and their mean age was 41.60 (SD = 12.8). Twenty (27%) of the NAs had a high school education, 20 (27%) had some college, 34 (46%) reported trade school education, and 2 (2%) refused to answer. Overall, the NAs reported they had worked within the facilities for 5.8 (SD = 5.4) years and had 14.5 (SD = 9.5) years of experience as NAs.
Implementation of the Intervention
The FFC-CI Intervention teaches and mentors NH staff to incorporate appropriate skills and strategies for actively engaging cognitively impaired residents in functional and physical activities that are person centered. The FFC-CI Intervention was coordinated and implemented by a research FFC Nurse (FFC-Nurse), who is a registered nurse with experience working with residents with dementia and was trained by the principal and coinvestigator using the FFC-CI Manual of Procedures. The FFC Nurse worked with the intervention sites 10 hr per week for 6 months following completion of baseline measures. To facilitate implementation and sustainability of the intervention overtime, each treatment site identified staff champions who worked with the FFC Nurse. Working with the champions, the FFC Nurse implemented the four components of FFC-CI (Table 1) .
The NHs that were randomized to the attention control intervention received FFC-Education only. FFC-Education included a 30-min in-service and handouts that covered resident and staff benefits of FFC, strategies to engage cognitively impaired residents in function and physical activity, and techniques to incorporate FFC into routine daily care. This was the same education that was provided to the treatment group as outlined in Component II except that treatment sites received an additional 15-min discussion covering motivational techniques that could be used to engage cognitively impaired residents in functional and physical activity. All of the NH staff in attention control facilities were invited to attend an educational session on FFC.
Measures
Descriptive information for residents included age, gender, race, marital status, years of education, cognitive status, and number of medical comorbidities and was only collected at baseline. Descriptive information for NAs included age, race, gender, education, years of experience as a NA, and years of employment within the NH. All of the resident and NA measures that were utilized have established evidence of reliability and validity and are described in Table 2 .
Resident Outcomes
Physical function was measured using the chair rise item from the Tinetti scale (Tinetti, 1986) and the Barthel Index, a 14-item measure of physical function that assesses an individual's ability for self-care (Mahoney & Barthel, 1965) . To complete the Barthel Index, verbal report of the resident's functional abilities was obtained from the NA assigned to the resident's care on the day of measurement. Physical activity was objectively measured for 24 hr using the ActiGraph, an accelerometer that records activity in set epochs of time (Actigraph, 2004) . To gain a better understanding of what the participants were doing in terms of activity, physical activity was also measured using a survey, the Physical Activity Survey for Long Term Care (PAS-LTC; . This is an observational survey measure of physical activity as observed by the NA working with the resident on the day that data were collected.
Behavior was measured using the CohenMansfield Agitation Inventory, Short Form (CMAI), which is a survey of behavioral symptoms commonly found in long-term care residents with dementia (Cohen-Mansfield, Marx, & Rosenthal, 1989; Cohen-Mansfield, 1991) . Mood was measured using the Cornell Scale for Depression in Dementia (CSDD), a 19-item survey designed to assess depressive symptoms in individuals with dementia (Alexopoulos, Abrams, Young, & Shamoian, 1988) . Apathy was measured using the Apathy Inventory, a rating scale that uses caregiver information to provide an assessment of global apathy as well as assessment on emotional blunting, lack of initiative, and lack of interest (Marin, Biedrzycki, & Firinciogullari, 1991) . The CohenMansfield Agitation Inventory, the Cornell Scale for Depression in Dementia, and the Apathy Inventory were all completed based on the verbal report from the NA who was assigned to the resident's care on the day of testing.
Adverse events were measured using a cumulative count of participant falls, falls with injuries, emergency room transfers, and death obtained from the NH's Minimum Data Set/Quality Assurance staff. All of the outcome measures were completed by research evaluators who were blinded to the intervention.
All resident outcome measures (function, physical activity, depression, behavior, and apathy) were completed at baseline and 3 and 6 months after initiation of the intervention. Functional decline is common among NH residents with dementia during a 3-to 6-month time period (Carpenter et al., 2006) and informed the selection of the measurement time frame. Because of the brief life expectancy of NH residents with moderate to severe cognitive impairment, the final measurement occurred at 6 months.
Resident measures were chosen because they had sound psychometric properties (including those with proxy report), have frequently been utilized with older adults with dementia, and provided both subjective and performance data. Behavioral symptoms, depressive symptoms, and apathy were measured because they are associated with functional performance and physical activity of older adults with dementia (Kalinowski et al., 2012) .
NA Outcomes
The Restorative Care Behavior Checklist was used to observe for the presence or absence of a variety of FFC activities provided by NAs during care interactions (Resnick, Rogers, Galik, & Gruber-Baldini, 2007) . A total of 19 care-related interactions were evaluated (e.g., bathing, dressing, This measure supports evidence of interrater reliability and criterion-related validity (Tinetti, 1986) .
Barthel Index (Mahoney & Barthel, 1965 ) A 14-item measure of physical function that assesses an individual's ability for self-care. Verbal report of function was obtained from the NA who was assigned to the resident's care on the day of testing. A total score of 100 on the Barthel Index indicates complete independence with basic activities of daily living, whereas a score of 0 is indicative of total dependence.
Internal consistency ranges from alpha coefficients of 0.62 to 0.80, and test-retest reliability was found to be adequate (r = .82), and evidence of validity is based on a strong correlation between direct observation of the Barthel Index and the Functional Inventory Measure (r = .97, p < .05) when used in the older adult population (Mahoney & Barthel, 1965; Resnick & Daly, 1998) . There is sufficient evidence of reliability and validity when caregiver report data have been utilized to report the functional abilities of dementia patients (Ranhoff, 1997) .
ActiGraph (Actigraph, 2004) An accelerometer that objectively measured physical activity over a 24-hr period. Total time in light, moderate, and heavy activity, as well as kilocalories used over a 24-hr period, were obtained. Intensity of activity was calculated based on activity counts using the Freedson calculation in which light activity is defined as < 1,952 counts per minute or < 2.99 METS, and moderate activity defined as 1,953 to 5,724 counts or 3.0-5.99 METS (Freedson, Melanson, & Sirard, 1998) .
Use of the ActiGraph with older adults provided evidence of test-retest reliability (r = .98) and validity based on a significant relationship with oxygen uptake (r = .73), heart rate (r = .71), physical activities (r = .46), and sedentary activities (r = .35; Actigraph, 2004 (Marin et al., 1991 ) A rating scale that provides an assessment of global apathy and cognitive, behavioral, and emotional apathy.
The Apathy Evaluation Scale has demonstrated evidence of adequate internal consistency, item reliability, interrater reliability, and concurrent validity (Robert et al., 2002) .
Nursing Assistants (NAs) Restorative Care Behavior Checklist ) An observation measure of NA performance of functionfocused care (FFC) was obtained using the Restorative Care Behavior Checklist. The care interactions of NAs and residents were observed for 30 min. Interactions across a variety of activities (e.g., bathing, dressing, and ambulating) were evaluated.
Interrater reliability was .93-.94. Validity was based on evidence of the internal structure of the measure using Rasch analysis and evidence of convergent validity with a good fit of the items supporting the unidimensional nature of the measure .
Theoretical Knowledge of Restorative Care Activities Test (Resnick & Simpson, 2003; ) An 11-item paper and pencil test that measures NAs knowledge of FFC. This was administered at baseline and 6 months.
There was evidence for test-retest reliability at 2-week intervals with a Pearson correlation of .85, p < .05. There was evidence of validity of the NA-TTRCA based on contrasted groups (Resnick & Simpson, 2003) .
Nursing Assistants' Self-Efficacy for Restorative Care Activities (NASERCA; Resnick & Simpson, 2003; ) A 10-item survey measure that focuses on the NAs' confidence in performing specific FFC activities in the face of common challenges.
There is evidence of internal consistency with alpha coefficients that ranged from 0.80 to 0.91, and validity was based on contrasted groups (Resnick & Simpson, 2003) and confirmatory factor analysis and item fit using Rasch analysis .
Nursing Assistant Outcome Expectations for Restorative
Care Activities (NAOERCA; Resnick & Simpson, 2003; ) A 9-item survey measure that focuses on NAs beliefs in outcomes associated with performing FFC activities with residents.
Validity was based on confirmatory factor analysis and item fit using Rasch analysis, and the fact that the items all fit the respective measurement model .
The Job Attitude Scale (JAS; Helmer et al., 1995) A 17-item survey that measures five components believed to influence work satisfaction: pay factors, organizational factors, task requirements, job status, and autonomy.
Using test theory and Rasch analysis, there was evidence of reliability, validity, and generalizability when the JAS was used with NAs in nursing home and assisted living settings (Flannery, Resnick, Galik, Lipscomb, & McPhaul, 2012) . and ambulating). Observations were done over a 1-hr period. Knowledge of FFC was assessed using an 11-item multiple choice test (Resnick & Simpson, 2003; Resnick, Galik, Pretzer-Aboff, Rogers, & Gruber-Baldini, 2008) . Self-efficacy and outcome expectations associated with providing FFC to cognitively impaired residents were evaluated using the Self-efficacy for Restorative Care Activities and Outcome Expectations for Restorative Care Activities Scales (Resnick & Simpson, 2003; . Job satisfaction was examined using the 17-item Job Attitude Scale (JAS; Helmer, Olson, & Heim, 1995) . Details on the psychometric properties of the NA Outcome Measures are provided in Table 2 . The following NA outcomes (self-efficacy, outcome expectations, and performance of FFC) were completed at baseline and 3 and 6 months after initiation of the intervention. Knowledge of FFC was administered at baseline and 6 months in order to assess long-term learning and eliminate repeated rehearsal of the questions.
Data Analysis
Descriptive analysis of the data by experimental group at each follow-up time point was done with regard to demographics and baseline variables to assess potential bias created by differential attrition. Generalized estimating equations were used with outcome measures as the dependent variable.
An intention-to-treat paradigm was followed. For each outcome, exploratory analyses (scatterplots, frequencies, and boxplots) were performed to assess model assumptions. There were no treatment group differences between NAs and residents with regard to any of the outcome variables with the exception of job satisfaction. For this outcome, baseline scores were used as covariates. There were also no differences between the groups with regard to cognitive status, age, race, education, marital status, or physical capability among residents or age, education, race, years of experience as a NA, or years having worked in the facility. Chi-square analysis and analysis of variance were done to determine whether there were treatment differences during the study period with regard to whether a resident sustained a fall or injury, visited an emergency department for a fall, was transferred to the hospital for reasons other than a fall, or died. All tests were two sided with a 5% significance level, and all were adjusted for clustering within settings.
Results
There were no differences in demographic and descriptive variables between the NAs and residents based on group status. Baseline descriptions of outcomes of NAs and residents are shown in Tables 3 and 4 . At baseline, NAs had fairly strong self-efficacy with regard to their ability to provide FFC to residents although they did not believe as strongly in the benefits of providing this type of care. They had fair knowledge of FFC on a paper and pencil test and fair job satisfaction. Based on observations, they performed FFC in a little over half of all care interactions. As shown in Table 3 , there was significant time by treatment differences with regard to percentage of time that the NAs engaged in FFC activities at 6 months postimplementation of the intervention. The control group decreased from providing FFC during 55% of all care interactions at baseline to providing this in only 40% of all care interactions at 6 months. Conversely, the treatment group increased the percentage of care interactions in which FFC was provided from 63% at baseline to 66% (p = .001) at 6 months from baseline. Resident outcomes are shown in Table 4 . There were significant differences between the groups with regard to time spent in physical activity and objective data from actigraphy. Specifically, based on the PAS-LTC, those in the control group were noted to decline in the amount of time spent in overall physical activity from 130.18 min (SE = 16.39) to 74.33 min (SE = 13.25), whereas those in the treatment group increased from 115. 96 min (SE = 14.75) to 126.05 min (SE = 16.36) with differences being significant at the 6-month time period (p = .01). Likewise at 6 months, there were significant differences between those in the control and treatment groups with regard to amount of activity counts recorded on the Actigraph during a 24-hr period. Although both groups showed an increase in the amount of activity counts they engaged in over time, those in the control group did not quite double their counts of activity changing from 18,810 (SE = 3,007) to 32,845 (SE = 7221), whereas those in the treatment group almost quadrupled their counts changing from 20,309 (SE = 3,340) to 86, 288 (SE = 26, 684 From a safety perspective, there was a significant decrease in the number of residents sustaining falls in the treatment sites (28% of the resident participants in the treatment group fell vs. 50% of resident participants in the control group fell). In addition, excluding a single resident outlier who had nine falls during the 6-month study period, there were fewer overall falls occurring in the treatment (mean = 0.48 fall [SD = 1.14]) versus control group (mean = 1.2 fall [SD = 1.8], p = .02). There were no differences between the groups with regard to injuries associated with falls, emergency room transfers associated with falls, or deaths (Table 5 ). There were no recorded non-fall related hospitalizations during the study period.
Treatment Fidelity
Treatment fidelity was evaluated to determine whether the intervention was implemented as intended with regard to delivery, receipt, and enactment (Bellg et al., 2004) . To maximize treatment fidelity, different interventionists were used for the different arms of the study. Evidence of delivery of the intervention to NAs was based on class attendance and checklists of ongoing activities provided by the FFC Nurse (e.g., meeting one on one and in groups with the NAs to review FFC activities, provide verbal encourage and feedback following observations of care interactions). Evidence of receipt of FFC interventions was based on a paper and pencil test completed by the NAs. Lastly evidence of enactment was based on daily documentation by the NAs of providing FFC and observations of the NAs during care interactions.
In the treatment sites, there was evidence that, using multiple teaching modalities including formal in-service classes, printed materials, and oneon-one review of materials, 95% of NA study participants were exposed to educational materials. In control communities, per intervention protocol, only in-service class for FFC education was provided and 55% of the NAs participated. There was sufficient evidence of receipt based on improvement of test scores for knowledge of FFC increasing from 71% ± 3% at baseline to 77% ± 2% at 6 months in the treatment group and 69% ± 3% at baseline to 74% ± 3% at 6 months. There was some evidence of enactment of the intervention by NAs in the treatment group, demonstrated by the significant time by treatment differences with regard to percentage of time that the NAs engaged in FFC activities at 6 months. The control group decreased from providing FFC during 55% of all care interactions at baseline to providing this in only 40% of all care interactions at 6 months. Conversely, the treatment group increased the percentage of care interactions in which FFC was provided from 63% at baseline to 66% (p = .001) at 6 months from baseline. Additionally, NAs in treatment sites documented that they provided FFC to residents on 13.03 ± 8.89 days each month during the study.
Discussion
The findings from this study provide support for the use of a FFC approach for NH residents with moderate to severe cognitive impairment. Specifically, we demonstrated that the NAs can learn this new philosophy of care and change the way they provide care. Although there was a statistically significant difference between the observed performance of FFC by NAs in the treatment and control group at 6 months (p = .001), with treatment NAs performing more FFC than control NAs (66% vs. 40%), we acknowledge that the treatment NAs only experienced a small improvement in performance of FFC from baseline to 6 months (63%-66%). However, even this small improvement indicates opportunities for residents to be actively involved in their own care, such as participation in self-feeding or encouragement to attend at an exercise class.
We also demonstrated that residents exposed to this type of care had improvements in function, increased the time and intensity of their physical activity, and were less likely to experience a fall. This is in contrast to the usual functional trajectory of NH residents with moderate to severe cognitive impairment who typically experience significant decline over a 6-month period (Carpenter et al., 2006) . Participants in the control group also demonstrated some improvement in function.
The major improvements in outcomes between groups noted in this study did not occur until the 6-month testing time point. These findings are consistent with previous experiences in implementing FFC interventions with other populations as it takes time to make the necessary environmental-and policy-related changes, expose staff and residents to ongoing motivational interventions, and change behavior .
Future research would benefit from testing the impact of FFC for older adults with cognitive impairment for longer periods of time. Although the long-term survival of residents is not likely, it is critical for there to be carryover of FFC approaches by NAs so that this care can be provided to all moderate to severely impaired NH residents.
Although psychosocial outcomes have been known to improve with physical activity interventions (Aman & Thomas, 2009 ), we did not demonstrate a statistically significant improvement in any of the psychosocial outcomes hypothesized (i.e., improved behavior and less apathy). However, there was no worsening of behavioral symptoms and we noted a trend to suggest some benefits to resident mood. This lack of improvement in behavioral symptoms has been noted in another physical activity intervention study for NH residents with dementia (Rolland et al., 2007) . It is possible that we did not demonstrate significant difference in behavior and mood because of limited evidence of behavioral problems in the participating residents. Our prior work focusing on FFC has been geared toward optimizing function and physical activity through the use of person-centered, individualized care goals and did not specifically address behavioral symptoms outside of care interactions. We hypothesized that there would be improvement based on prior findings, suggesting that residents who engaged in their own activities of daily living may not be exposed to situations in which care interactions were perceived as invasive Mahoney et al., 1999; Volicer et al., 2007) . Similarly, opportunities for increased physical activity may prevent boredom, which is a recognized problem among NH residents (Hill, Kolanowski, & Kürüm, 2010) . It is possible that a measure that addresses global agitation may not identify the specific changes that may be happening between resident and NA during care interactions. To gain a better understanding of the impact between care interactions and behavioral symptoms and the impact of FFC, in the future, we recommend evaluating resistiveness to care (Mahoney et al., 1999) in addition to a global measure of behavioral symptoms.
The residents in treatment NHs sustained fewer falls during the intervention period than those in the control NHs. Previously, testing of FFC interventions with NH residents who were cognitively intact or experienced mild cognitive impairment demonstrated that FFC did not increase risk of falling for these residents Resnick et al., 2011) . Our current findings support that work and further suggest that not only may FFC help to maintain and optimize function, it does so while also decreasing the risk of falls.
Conclusions
The findings from this study are limited given the inclusion of a small sample of older adults from only four NHs. Further, we anticipate that there was a recruitment bias and that it was likely we recruited only those willing to participate in a study that would help them optimize function and physical activity. Despite these limitations, this study supports the use of FFC-CI to change care behaviors among NAs and suggests that FFC-CI may help to prevent some of the persistent functional decline and sedentary behavior commonly noted among NH residents. From a clinical perspective, nurses and others working in NHs should feel confident that the benefits of implementing a FFC approach should be considered and that there is no reason to be concerned about increased risk to residents through use of this approach. Continued research in this area is needed to study the long-term impact of FFC and continue to consider the utility of this approach to care across a larger group of residents and facilities. 
